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Table 1. Mean kinematic variables during walking by compartment speciﬁc loca-
tion of knee OA*
TF OA PF OA Both No ANCOVA
only only TF & PF OA OA (p-value)
(n=159) (n=11) (n=72) (n=206)
ROM hip (degrees) 29.69 30.19 30.98 30.09 0.4207
ROM knee (degrees) 53.93§ 58.00 52.80§ 56.89 <0.0001
ROM ankle (degrees) 27.03 27.45 27.31 27.46 0.7978
MAV hip (deg/sec) 52.61 53.92 55.95 54.36 0.1214
MAV knee (deg/sec) 103.91§ 109.88 100.22§ 117.19 <0.0001
MAV ankle (deg/sec) 66.65 69.56 68.12 69.72 0.1005
Stride length (statures) 0.69 0.69 0.71 0.71 0.2938
Walking velocity
(statures/sec) 0.61 0.60 0.63 0.64 0.1286
Cadence (strides/min) 102.99 102.31 104.23 105.61 0.0702
Stance time (%) 68.30 71.85† 71.67† 67.90 <0.0001
*Means adjusted for age, race, gender, an BMI.
§Tukey’s post hoc p<0.01 compared to No OA group.
†Tukey’s post hoc p<0.01 compared to TF OA and No OA groups.
knee compared to the No OA group. No statistical differences
were found in these parameters in subjects with PF OA, but the
sample size of this group was small. Subjects with PF OA alone
or in combination with TF OA spent a greater proportion of the
gait cycle in stance phase compared to subjects with TF OA or
No OA. There was a trend toward differences in cadence based
on location of disease.
Conclusions: Older adults with isolated TF OA walk with de-
creased knee range of motion and mean angular velocity com-
pared to adults with isolated PF OA and those without OA.
Subjects with PF OA spend more time in stance phase than
subjects with TF OA and those without OA.
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Purpose: Chondrocytes receive biochemical and biomechanical
signals from their surrounding pericellular matrix (PCM) envi-
ronment through cell-matrix interactions. Alterations in the PCM
structure and/or composition as a result of age or osteoarthritis
will inﬂuence the signals perceived by the chondrocytes and may
lead to adverse cell function. To isolate the inter-related pro-
cesses that occur in the native tissue, synthetic hydrogels were
designed to isolate and mimic cell-matrix interactions. Chon-
drocytes were encapsulated in 3D hydrogel models based on
poly(ethylene glycol) (PEG) in which the cell adhesion oligopep-
tide found in ﬁbronectin, Asp-Gly-Asp (RGD) was systematically
incorporated into the PEG gel to control cell-matrix interactions.
The aim of this study was to elucidate chondrocyte response as
a function of cell-adhesion peptide concentration and mechanical
loading.
Methods: Adult bovine chondrocytes (1-2 years) were encap-
sulated in PEG (with no RGD) or gels containing 0.1, 0.4, or
0.8 mM RGD tethered to the PEG network (PEG-RGD gels).
The gels were cultured as unstrained controls or dynamically
loaded specimens subjected to a frequency of 0.3Hz and 15%
amplitude strain for 48 hours. Cell response was assessed by
nitric oxide (NO) production as measured by the total nitrite and
nitrate, proteoglycan synthesis through 35SO42− incorporation,
cell proliferation through [3H]-thymidine incorporation, and total
collagen content through hydroxyproline production. All data was
normalized to unstrained PEG controls and reported as the mean
response and standard deviation. A conﬁdence level of 0.05 was
considered statistically signiﬁcant.
Results: The addition of RGD to PEG hydrogels resulted in
a signiﬁcant increase in NO production (e.g., 36±7% increase
in PEG-RGD gels containing 0.1 mM RGD compared to PEG
gels) while mechanical loading counteracted this increase in
response. Cell proliferation was up-regulated in all PEG-RGD
gels compared to PEG gels. Loading further enhanced cell
proliferation in gels with low RGD concentration, but higher
concentrations of RGD had no additional affect. Total collagen
content, however, was inhibited regardless of RGD concentration
and culture condition (unloaded or loaded). PG synthesis was
unaffected by small concentrations of RGD, but was inhibited
(-61±7%) in gels with 0.4 mM RGD and stimulated (95±37%) in
gels with 0.8 mM RGD. Loading reduced the level of inhibition in
the 0.4 mM RGD gels, but did not affect gels with higher RGD.
Conclusions: This study demonstrates that small changes in
the concentration of the RGD ligand (a component of the PCM)
inﬂuences chondrocyte response by stimulating NO production
and cell proliferation while inhibiting total collagen production.
This ligand also acts as a mechanoreceptor to positively affect
chondrocytes by inhibiting NO production and enhancing matrix
production under certain RGD concentrations. PEG-RGD hy-
drogels provide an important model system with which to gain
insight into the role of cell-matrix interactions in healthy and
diseased tissues as tissue structure changes.
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Purpose: Previously, we have shown that IL-1β induces the
release of .NO and PGE2 by bovine chondrocytes cultured in
agarose constructs and this effect was abolished with the ap-
plication of dynamic compression. The current study examines
whether dynamic compression acts to abrogate the IL-1β in-
duced expression of iNOS and COX-2 mRNA, mediated via a
suppression of the p38 MAPK pathway.
Methods: Chondrocyte/agarose constructs were cultured under
free-swelling conditions with 0 or 10 ng ml-1 IL-1β and/or 10
µM SB203580 (inhibits p38 MAPK) for 0, 0.75, 1.5, 3, 6, 12,
24 and 48h. In separate experiments, constructs were subjected
to 0-15% dynamic compressive strain at 1 Hz frequency, for
6, 12 and 48h under similar treatment conditions. The relative
expression levels of iNOS, COX-2, aggrecan and collagen type II
signals were assessed using molecular beacons and Real-time
quantitative PCR.
Results: IL-1β enhanced iNOS mRNA levels, with peak expres-
sion at 6 hours (6.6 fold) which declined after 12h (3.4 fold),
24h (1.5 fold) and 48h (0.7 fold) when compared to time zero
controls. This effect was partially reduced with SB203580 at 6h
(3.9 fold) and abolished at 12h (0.6 fold). The induction of COX-2
expression by IL-1β was detected at 3h (3.6 fold) and 6h (14
fold), with peak expression at 12h (19 fold). SB203580 abolished
the IL-1β induced COX-2 expression at all time points. In the
absence of the cytokine, aggrecan levels peaked after 12h (3.1
fold) of culture and declined thereafter. The inhibition of aggre-
can expression by IL-1β was detected at 12h (0.7 fold) only, and
the levels were not inﬂuenced with SB203580. By contrast, the
expression levels of collagen type II were not inﬂuenced by IL-1β
and/or SB203580 at all time points.
For the mechanical loading studies, the temporal proﬁle of iNOS
